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PROBLEM TO BE SOLVED: To provide a nitride semiconductor element in which 
the deterioration or peeling of an electrode caused by the adsorption of moisture 
on the rear surface of a boron compound substrate can be prevented. 
SOLUTION: The nitride semiconductor element comprises a nitride 
semiconductor layer (a buffer layer 2, an n-type clad layer 3, a light emitting layer 
4, a p-type clad layer 5 and a p-type contact layer 6) formed on the front surface 
of a ZrB2 substrate 1 , and a protective film 9 made of a tungsten formed on the 
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CCB. ^5Onm0IM ; f-rSS i F-^A1,.„G 
a.^.N^^ftSni*^ FS3 6#J&£<*faT<,> 

" [0 05 6 ] */c, nS3fe*V FI3 61KB, InG 30 
aN*664SHl : F#F (MQW) H*13 7*iM 

'Shtl^. MQW^M3 7±(C«, ^lOnmOf 
SpSA 1 ..^a.^NA^^tt'^lS 
8 % |)50nmfflf*5:ft5pSAU.„Ga 1 ,. !1 N 
frhte&pWtiU FB3 9. fc<£c>\ #0. 4 5 urn 
©JI^WTSpMA l 0 .,Ga,.,NJ5^&5pSf7 
» KJ14 0*5J^^fiS$n-Ci>4. Sfc. pI^7 7F 

i4o©'j-; ^ap©±s«im>««*a5 <fc ^ icmm^ 

a^i>14 lASM^ntl^. pi??-; Kit 4 0© 
<) v *^±to&XJ*&&Xk 7^14 i&O. 1 40 

Mm©Jl^€:Wr-SpS I n„. 95 Ga 0 .„sN^6aa p 
M3>5f ^ h®4 2*Sfl5«S$nri.»-5. pl3>5'i' h 
@4 2±&CW. TJi©N i (g<t±Jf©AulS<!:#>e>&& 

p 0PJ®fii 4 3 $ nr I » £ „ 

[0 05 7 ] C CT\ »33itt^«K«fcS^#W— 9 
JR^--C«. Z r B 2 S&3 1 CDS® 3 1 a#> DflOffJtt 
£Wr 4«fc5{CjgJSR3h"CI,»*. C©IHiflJ£ttti. 5n 
m- 1 ti mCD¥^Effl$ R a Sr^fTf & <fc *) iCBJ&2 ft 
-CVS. Z r B^tgS 1 ©fflS3 1 a±tc«. 

n i mtAumtfr?>tj:z&mmmnmmm4 4:i)Wm so 
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[0 05 8 ] !3»tB, ±ta<Dj: 5 tC. Z r B 

2 s«3 icosm3 i **w£&mmm-z>t±K.& 
->t, zrB,i«3 icd«s3 i a <D$mm&i%m-? 

S/c*. «SMitnffl!|1lS4 4©Z r B,*fe3 lictt 

[0 05 9 ] Sfc. Z r B.SS3 1©1I3 1 a±Kl 
««JBaitnflB«fi4 4*Rlt4CitcJ:o-C. ^T-2> 
Mifi7'o-fex4Hc> UmmmnMm.m^AicJ:*) Z r B 
,«®3 1©K®3 1 aai**T*R*TS©*«ia|-rS 
CtitCfcO. «8ISainlWi4 4C«S 

[OO6O101O-017B, 09tc^L/c^3HS6 
«fc ft u-flWSil^a-te * fcKWT & 

tcibomwm-ch&o m9~~mi 7*#Mt/-c. 
3 mmm^c £ *> u - if m+vum vu^^c 

[0 06 1 ] S"f> 0(C7jVTJ:5K:. T^£l<T© 
J!)3 00 (imOI^^Wfi (111) B^KSftffii 
TSZr B,ifi3 l©±ffi±tC, itS. S i N&Z>f£ 
Z-?Z-!rm3 2%Bf8r?i>. ZLWXZmZ 2{J, 

tcjBistri. c©v**ji3 2ri*. Rgtav^i'ii 

3 2 moa&ggttft*. SSt^v^ ^113 2 f|(c{±gt 
-5Z rB ; SS3 l©SffiSI5©~0I«£Ofc/h3t.>. 
[0 06 2 ] C©Jr5£cv*i7ji3 2<D : &f&ffi£.t\ J X 
(2. *?\ ZrB,S«3 HOiltcSijN,! (0 

5C iHCio-C. SatC^-^'-^>^3 2 afcWT 
ZMi$BmtR<D 7X>§32 ^ff^JS^ S c i *5r- * 4 . 
&*J . C ©v* d/Jl 3 2 B, IllOn m--^ 1 0 0 0 n 
m©JfA-Cjfa£T5. J/c. -7^**3 2©IBO»tt. 
fci^B. Z r B,® [11-2] 2f[fi]£fctiZ r B,l 
§©[1-10] *^HcM-T5©«iL.O. 
[0 06 3 ] C©®. ^1 1 JC^-ri^iC. ZrB,I 
S3 1 JhCC. |i)90 0 -C~W 1 2 0 0 -C©jajS^frT 
-C. mi 0 nm-ft5 0 n m©il^^rWT4 S i K— ^ 
A 1 GaN^JSSnl^^ylSS?:, Jf^-T-S. 
-etr. MOCVDftJfcBHVPEft?:ffll>t. 
Z>m3 2^jMtRjSgv^^iLr. ^^77J1±(C, S 

1 F-7'GaNI3 4 ?r3l^f*^fS]fiSS«c J: <5 ?fJfiS-r 
4. C©S i K-7-GaNJ13 4(J. ^J950°C~^)1 

2 0 0Wiaa^ftT-C, &]2 tim<Dm&*&?2><i:*> 

[0 06 4] CtT\ ±!5©nM^f 7 7 I3 3 ?rfiSS 
S-e^l^K. 7X^13 2*5^-^'-^>^gP3 2 a£ 
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m3 3 &&. cntcio, *--rc-^>^ 

gf53 2 a.T(Dmm<om^nm^vyrm3 3±CCS i F 
-7'Ga N13 4 3W5JEfiO{c< < &&<DT\ 

<07t*v V (H^tt?) fP&Wu*tl*> m ir< &4o CCD 
«*fSH5Sfi3&Q£ffiW«Ctt*0"C % Z r 6,163 IJb 

*c % ar^iwreffiofiKsnftis i F-^GaNi3 

4 £ ^ 7 s * a j&fi 3 i± -6 C i # r # £ „ 

[0 06 5 ] *<DSL Z r B^R^rfMR^SSK 
(»* 1<^1 0 0 0°C-1 2 0 0°C, let 1 1 5 
0"C> <D&m&&tCMnfl>tcVtm-C\ H 2 te£Z?N 2 &t> 

fcs*+yy#* <h,©*«*«*j5 o%> , 

A lo^Gao^N^ftSnS^^v FH3 5*5cfcO'» 

5 0 nmCDJ?^?:WrSS i F-^A l 9 .»iGa,. s N 
*&&4nfi*^ Fi3 6 4Mt5_, 

[0 0 6 6 ] -^LT, Z r B,»t£3 1 43M£SliEfiiB 
ft (i?SL<»7 0 0-1 0 0 0°C. /ciitf8 5 0 
•C) ©flEfiaaccfiSfiFOfc«JB-C; H.fciCFN,*** 

Xilt, NH 3 . F'ji^M'^A (TEGa)ts 
<£tfh 'jy^-f^A (TMIn)ma k nS 
3£#-( FH3 6±5C % #fea©7>F-/GaN^6& 

zmmsnrnvmrnm (6®) t#ttacDr>F-^i 

n B . 3S Ga 0 . 6S N^eft5if 5nm(D#Fi (51) 
4*^CCEEg-r*C£tCj:-?T, MQW#£;£Ji3 7£ 
#30. 4nm/s©SfiagrfiSlt^, S&CcjSftL 

r, liiaoMgF-^AiGaNJipejftstf^i 

[0 06 7 ] CCDS, Z r B 2 S«3 1 «#ttA^fi& 
ffi (if*b<Bl 0 0 0-1 2 0 0°C, /cii«l 1 5 
0°C) ©JSfi»Wc«#LfctfWC % »5 0 nmCDJP^ 
^W-r-SpSSA l... 1 Ga.. ti NJ&>6ft*pS£*;tf'f F 
S3 9, fcefctf. #30. 45^mOl^f«piA 

l.^Ga^.N^ftipS^^? FJB4 0 iJttfcfiRft 

[0 068 ] CO*. HI 2«c^TJ:5«c, pg^7-; 
FB 4 0 <D,#j 2 m mSK©*BO««iU»©»»4C , fc 4 
x(fECR^7XvCVDffiC±0; 0. 5 jumOS^ 

R I E&CtJ:^ #32 MmOls^WT^^^Wt 

[■0069]*K. HI 3*CtSTJ:5K:* x^>^v 
X*4 5£aJHJ5£fiv**it,T, /cix.«1 0 0 0 0 
Pa(DiEMOVPESfa0, #J3 MmCDJl^SrWT 
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& S i F-^A 1 GaN^6^§^P * ^©4 1 £ 
»J5S"T*. CCDft, x 7 ^>^^455:ii«C 

[0 0 7 0 ] *XtC+ m 1 5tc5*-i\fc5*C. 1 0000P 
a©*EMOVPEffilCj:!)ifi0. 1 m mCDil^SrWT 
SpSI n D . ls Ga 0 .D S N^&apa3>^^ H4 

Ortt, Z r B,S£3 1 £¥4£A0t£aff (»* u< 
«7 0 0-1 0 00°C, fc£itf8 5 0°C) ©J&J&fiiSS 
10 CC^Ufcttffir, H^itfN^efti + t'JT^ 
(H 2 Q^W^«:#U-5%) . UWtf^iLr, N 
H 3 , TEGafcitfTMI n. F^Oh^iU 

[0 0 7 1 ] 0 1 6 CCtt^ <fc ^ tc % Z lB 2 I« 

3 1 CDS® 3 1 a£^j8 0 mnOH^&SSTSfit 
& 0 C<DB$, «»WftZ r B a M5<D»ffl3 1 aOW 
IlffiSRa^ 5 nm — 1 um*C&£ J: MCfflg"3" 

O'CStffiatiCita-ot, ZrB 2 S63 1CDS 

[0 0 7 2 ] *G>», a 1 7ec7jVr<fc3fc, Z r B 2 « 
S3 1CDSB3 1 a±tc, NiiAui^e>64§Il 
*nffll«ffi4 4*ttS8»lia«CifCCckO»*T4. ^<D 

afl8*nffliJH©4 4CDZ r B 2 »«3 1 CD»ffi3 1 afc 

U&T$>2>8 0 Q"C*6 1 1 5 0°C, mc. 9 0 0-1 
0 5 O'ttt&MM'fZCtififfftbl*. 
30 [0 07 3] -eit, *^£tTo/cf£, H9CC^Lfc<t 
5tC, p|3>^ hH4 2_bCC, NiRtei^Aui 

pati4 3*»jaT6.>o»» 6 o o -c-cttAaar 

^CtbCCioT, piH«ffi43*pS3>^^ hB4 2 

[0 07 4] »3Hife}Bffit3DS4jS^ci-fe^-c«. JziBO 
J: 0 &c v p fflJS&4 3 *»J5W-SBRO*«cXg©«f«C. 
40 «gW*nfl!WS4 4*J|5«SrSCtfcJ:oT. 7K«tX 
gOISCC, Z r B.Kfe3 1 <DR®3 1 a*5(Stt^*n 
ffli]S@4 4tCi:or^a^n^/c«). ZrB 2 «3 1 

ntcj:«3 k ZrB,l«3 1(Dli3 1a(cM3ti5 
«li^*nffiijmS4 4CD^tfe<t^J^n^fflf$IJT^>C 

[0 0 7 5 ] ^^c, JJBbfti|l330^«0*«#U-- 

tfSR^-CJ?, m^/»*rK(i*J(S«snfcs i F-^G 

aNI3 4±tC, §13 5-4 0 £^J?Stf £ <DT\ §g 
50 3 5 - 4 0(Cfcl^, fi»tttSfitt«:ieS'r5C4a6sr 
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[0076] m4$ztimm) aisit ^m<om4 

tcmffiffi&mv&Z. 019B, 118(C^Lfcf4^ 
JS^ic J; u — iff^©SSi*7'n * * *8i9IT 

fcfg3SIMJMI<!:tiIift*). Z r B 2 S«5 1 ©KffitJ 
^ffiiCffJfiX^tlTC^. ?c/cl, Z r B,St55 1 ©H 10 

< 3ntU5. £?c, Z r B 2 S«5 1 ©HECttt, N 
i iAu <ha>6ft3<£BJR*nfi!iJ1I@5 2*Wf&2tl-C 

[0 07 7] sr4SJSBg«c«jfi^a-te^<t L-rtt, ± 
IS L fcffl 3 JUS7&«©Sii P*§© * 

fflC^T. El 1 9CC^TJ:^{C. ZrB 2 S«5 1±iC. 
&®3 3-4 2^5E«„ *<D'&. ZrBji5 1 
£ij*j2 0 0'C(O?S?6^*tC«-rc ifCfcrjT. Z r B 2 
IS5-1^10 0(imltI<«. CCf, fjgH^ 20 
"CZj B; St5 5 1 &m< -TSCDii. WSfti'tCtfcSL 

r, zrB,if5i <Dmm<ommwi5:i^Mxmm 

±OiC< < . fro, Z r B 2 ««5 1 i«SM«nffliM 
15 2 fc©^«!a©$^*WiWT*c£*JT*&fc«> 
T&S. 

[0 07 8 ] COi. *?5fe*tT5. f bt. ZrBj 
t55 1 (DmMZ h*7-fx^ ?->;?TS. C©F7-/iy 
^>yjcj:o-c. z r B 2 Sffi©RnicteR#GTi,>57j< 
#£I£*T£., ^©f£, ZrBiSfiS l©«ffi_htc. 
NiiAui»64 S«SIft* n 111 5 2 30 
fi6^i'{C<fct5^T-5 0 ^©t£. ifIiS*T8 0 0 
°C~ 1 15 0"C («£ 1/ < B9 0 0 °C~ 1 0 5 0 'C> T 

[0 0 7 9 ] -eUT. 7KSfe=&tf ^fcft. pl3>$9|- 

[0 08 0 ] *■©&. ^6 00 'CVWBMIrZZ itcj; 
•jt, p<9Mffi4 3£p32=i:>££» fJI4 2 &C*-S ? 
if WAS Hi. C©J:5fCl,Tm4|ISSff^tcJ:£¥ig 40 

[0081] a? 4H»F5^-c«. ±ie©cfc 5 tc. m&m 

Mnmm&5 2<Dj&l&mlC. Z r B 2 S*g5 1 ©^ffi£ 
F5-fx., ^>:?T£t<bfCj:^T. ZrBjSSl 

«... ff§URftnffl«&5 2£p(l|K&4 3 0J£ 

jP*©7jg£lfI©BU KJgfiS-T -SCitCio-C, p ffJSS 
4 3 ©^B$©*gtX^©^CT. ZrBjfiSl©! 

®fr*7K#£©«r ^©^wsijt & c ± #t t s. 

[0 08 2 ] ^-llBi^Sn/cSISg^Slti. T^-C 50 
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■*<#-C&S. *^©iSH«. ±f5UfcH«^©I^BJ 

■c«^<^?Fift*©ffia(-cj:^r7p$ii. zhimmm 

*©faffl <b ^©^B*fc <fc O'Efflrt TOT ^T O^Mfr 
[0 08 3] fci At*. ±iaHiSJgSlT«. SS^t L 

t*>^xt"> (w> A^^^^mtt^Ts^ani^ 
s i NxfrhKzt&tmv&mmzmwcifi. *%93» 

cntc|!B6T. ffe©M^6^S«afg=&ffl^T4>cfc 

fctxff, ^tt©«aJSil>T«. A 1 1 0 3 fiiT 
&><fct,>#. i«R*^*ttl»*m*«Z r B 2 *&5 1 ©S 

[0 08 4] ztc. mm&v&mmtbrtz, fca 

«. (Nb) . * i ;.yf ; > (Mo) . ;U-r-^A 

(Ru) . ^7--i7A (Hf) , (Ta) . # 

(W) . l/X^A (Re) . tfXS^A (O 
s ) . A V M, ( I r ) ft£'©»iIfc££JS*\ C e 
N. CrN. DyN, ErN, EuN, GdN. Ho 
N. LaN, LuN, NbN. NdN, P r N. Pu 
N, ScN, SmN, TbN, T h N, T i N. Tm 
N. UN. VN. YN, YbN, Z r N& £©jS^t4© 

sitwfc h ft z mmm-e$> o -c 4) «t 

[0 08 5 ] ±E» 1 43,1:^2 SQSJ^STtt. 

MIibt^>^f> (W) S/c«S i NxHft 

*S»ft©fiSSSa«: fc i >r«5£ 0c *W4T* ti m<DttW 

b^c<t,j©-C$f^ Lt^ S/c. ^S^TfeJ:C»*J; mm 

Tlf«Ci3!»s-C#S©-CifSbm fct^tf. 

(Nb) . *';^r : > (Mo), (Ru) . 

^7^^A(Hf), ^>W(Ta), $>Wf> 

(W) , U-^A (Re) , ^^A(Os), ^ 
y^A (I r) 3Si'OiSffiL*#JS-?'. CeN, CrN, 
TyN, ErN. EuN. GdN. HoN. LaN. L 
uN, NbN, NdN. PrN. PuN. ScN, S m 
N. TbN, ThN. T i N, TmN. UN, VN. Y 
N, YbN, Z r N ft £ ©^ttO^fc^ h ft -S>«a 

_biB©<fc5«:, sawtoTaftajfi* 

r. ^{b^^*©^6XfI(cW^,.c^*5sJ.tgftfS 
aK=&0^T5 C i*5T# 4. 
[0 08 6] * /c. ±tBJ& 1 *i £Vm2mMB]£<Dpm 

ifa* 3 ^2 0 m mT«@fy]Sg8l##j5 0 Atm©* h« 
(fflaW) ©I^Jl 0 0 nm©)I^WTI.PdIteJ;y 
l^jl 0 0 nmO)i&?rffl.Aul02i!!p5>i&:5S* 
ttSS*JKfiJcLTfe«fc^. C©it£. C©S^14^ffi 
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[0 087 ]$/c ±S3» 1 * J: tfm2H*J&ffi-Ctt. 
2*tt«ffi©TH<bbTPdlS«:ffll»teAS, 3^WBC 

-*3rJl> (Ni): fii(Pt), 
(Pd) , Ois^J* (Rh) . Jl/f^^A (Ru) , * 

x^a(Os), ys>^A ( i r ) *pe> 

Bft3tifc4>tt< 4fc l^^ilJ/d^tio 
TfeJ:^. ^co^T't. «Rf{c. Ni. Pd. Pt^pS 
n>^>? hJfte&T*WJK:lBKT*4, S65cJff*LC^ 
**SM&»4C4**C#4. ttfc. ±fE3S3*5 

Rto o k, ±Mm±\±nm<DTm*ffij&-? z p d kcdr 

[0 08 8]^/c, ±8B» 1 *3£zm 2 «»B*rtt, 

ftteRfc-T. SIS (Zn). 4>WJ* (In), Tr 
(Sn) , (Mg) *6.<cSS*63BRS 

tifcpU< ££> l^ttfllbMMi^^i^o jlft 
fltycB, ZnO, Inz0 3 , SnO,, ITOdni 
Sn4<DBMfcf30 , MgO^^WCi^tSJ 
[0 0 8 9 ] ±B2»2H*»JB"Ctt. n(|jm®2 

2 (D Z r B,K«l*c»r4lll<OJB*MnJ»2 Oficj:^ 

rj^fiSLfc*. *a9jttcnfcB6-r, ai, cu, s 

i v Cr, Mn, Fe, Ni, C o*6ft4af*6aiR 
3hfcjl>ft< it 1 ^i^iSfc^WotS 
J&L-C&J^K *S&C,. Si, Cr, Mn t Ni, CoJ: 

tt^£*Z r B 2 »g 1 4«*SMCcESrr*i«. Z r 
B 2 S«1 4nflHtt&2 2 4©<fc9A#tt«*ft*»5 
CiOT8 5. -r&*>^, ±ia<D#JSi£fcB^B, M 
B> (MB, AK Ti, Zr, Hf, V, Nb, T 
a, Crtt4*<D£«7cSft) tt 4*^*3 n5**JRfb^8* 
4&j£ttiW6l>CDT\ Z r B 2 «t£ 1 4 nfflj««2 2 4 
©AJffttaf«tt*»-5Ct36J"C*S 0 3 CCDS* 
tttt, Z r B,lfil CDMCCn W«*2 2 SrStLfc 
«Ktf5JIMIH«:J:oriflI±3*ac t*-c*&. 
[0 0 9 0] 4fc, »34?J:0 e »4j|tlBg«"Ctt. Z r 
B,««©IlffiK:grrSN i 4, -ecDN iiztcJ&j&Sti 
fcAui36>6«c4«gi««n{|H«S*ffl^/c^ **I8 
BCtUOEfcr. fft©«St*f**>6a:*ffBiai«En«« 
ffir*oTfcJa>. ftttWfcB, ±E»2 3l*fi»J»©M 
n«2 0Oftb0CC»t»*Ci3OTIjftfttm*, ZrB 

[0 09 1 ] *fc, ±SBHtt0«tt. *fttc*f"T4«K 
BSfflt^SfflSr^Lrfc*. *R9JttCftfcPR6-J\ ft:4 
fcttT Jl/*7 U fflS»*ff 5 i&Bft** 

tt*fcttr^*ycciHtttflrr*s i nx 
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0. «SM?:^*-rS^<DS®affi-<D*^CDPRS?:W 

N-r«c4«srfr5. 

[0 09 2 ]^c, ±BSOBe«rCB, ViiDt, ft 

ftCtKfc-r, V&4 LtgSW©^&< 4& 1 
K4SBIS4tdto^MM:fflt»rfeJ:C». fc4*tf, G 
alnAsN^ Ga I nNP6i'##i6tii. 
[0 09 3 ] J/c ^ftcD^e B e^3i4Lr. 

[0 0 9 4] il^aWBffirtt, *SfWSfi#8;4 

Or, MOVPEtttfflUteWiSlft*. ##MBBC 

B, HVPEft^TMAL TMGa, T M I n , NH 
3 , SiH«, C p 2 Mg%ra^i btffll^^V 
-*MBEffifcJ:oTfc»Jfc**C4:Wr*5. 
[0 09 5 ] ±8BSa»PJB-C«, *s*ffr&»* 

ftfc|R6:f\ MB, (MBA1, Ti, Hf, V, N 
20 b, Ta, C r&4'0^«7aR> tt4*r'^Sti4ifeO* . 

±K#$JIWb<&8KD9%. T i B 2 , 
Z r B 2 , H f B 2 B, mbtt*M^»4*meiw*2 

1>(DT'W*0<, *<B*T>fc, ZrBjS^ tS^S 
[0 09 6 ] *fc. ±IE»3teJ:tX»4||Jfi»}8rB, 

ctuc»e>?\ a{b«!*awtoeaisSftiaiscc43iirsf 

30 B t S i 0,Mn?t»J:oV % IS^J{cc#Wll 
<D*ffi£&fbL^C< */c, SiNx^C 

^b«^«»iBo«ttffiK*Ttfac'4*r*4(Dr» 

JU^ fctittf, (Nb), ^'J^x> (M 

o) , ;l/-r-^ A (Ru) , J\y-V& (Hf) , 
^JV (Ta) . ^>^f> (W) , U^^A (R 
e) ( ^$^(Os), -fyy^A(Ir) tt4TO 
mtj^DR^. CeN, CrN, T y N. ErN, Eu 
N, GdN, HoN, LaN, LuN, NbN, Nd 
40 N, PrN, PuN, ScN, SmN, TbN, Th 
N. TiN, TmN, UN, VN, YN, YbN, Zr 
N a fOWttOS^ b«l* 6 tt * il^^S^ ^ * *W * 

. [ o o 9 7 ] s/c, ±iao»e«rett, »b«j**»# 

XfOHiUt, ^M^-Fff (LED)fc^, 
^0»*U-1f3RT- (LD) K^l»tlM!Ufc# t 

[0 09 8] 

50q) fiLb©<fc^*c. **IB*Cctti«. 
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[in *m$<Dm i mmmc^mt^-i^- ?m 

f (LED?^) ZmLtcffiWffi&mv&Z. 

[02] m l&fnctcmimtkMi&ic j*- 

KSS^F- (LEDf 77*) ©ki§7"PHzX£iftHBT-5fc:tf> 
©l»riB0-e&£,, 

[03] 0 lJc^L/c^lUJSm^cj;^^^-/*- 
FS^- (LEDf-^) ©Rjfi^n-fe^^BiWJ-s&ab io 

©#r®0-e <*>-?>. 

[ m 4 ] 0 i yt» i mmm k «t * *v 

K*^f (LED?^) ©*Bft:/n*;**K9§-rsfc«> 
©KBflEir**. 
[13 5] *»W®»2**»ffi»c«t4#e*y-f*-F* 

F3H"- (LEDf^) ©Siii^OH2^*UiH^-r-5fc«& 

[07 ] m5<!Cff;Ltcm2m.MJ&mu:J:2>&yt#J*- 20 
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